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11-182362 
[M^^l^ y ^-^^^^T^V ( Flavobacterium lutesc 

ens ) icM-r<5Ma*^e>#-&^i:®'^'^^ L-'J^^^*>'^^- ^^^^^f-M-^^-r 
[|f^:^3] 1 -y : 2 -:t^yy;i/^ I/- b e-r^y'h^^:^ 

yai^-if^Stt^r^-r-StJ? >A^S5:i3- D N Aj(>^gH^J#-^ : 1 ©J^S 8 

0 l~J^a2 2 7 6*T©3^^■rsm»IB^J?:'^^T':&€>»#:^2flB«®DNA 

o 

ife«2 6 5 8^T'®^Mt--5:^«S2^J$:*i-S»^^3E«<©DNA„ 

[»#3^5] bf/^y 6 -?!j;i/7j?>m T'li K^>ff---fe'?S'l^^^■r 
'2>^>/^°^M^=l- K-t^^DN At!)'. SH^U#-t : 2©J^«2 8 5 5'-i^»4 3 8 
7 ^ T'5*^"t^igTO^JI:-^^l:'^ -Sit ^« 2 fB«© D N A. 

[ft^^ 6 ] mm^"^ : 2 (DJ^ssB^j^ itm^m-^ 2 cdj^s 2077 

[fi^3S8] «fffBDNA7b^SH^J## : 1 (D^m 5 4 5-^^*2 6 5 8 * 
©3^M-r'5i|ISSB^'JfeJ:t)^/*?^l^®B^J#-t : 2 0)^.^2 0 7 7~:S»4 5 7 8 
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[ft^:^9] ^'^/J^A^T^U ^/i^ Ui7^-fe>><> I FO 3 0 84 (pC 
F2 13) (PERM P- 1 6 6 9 9) A^P>#SZli:(DT^SM:^S7|a«CD 

[0 0 0 1] 

lth-2 -r^jrtyifym^i^<itL-a-r^ y T2/■t^>mi:=bS$nTV^ 

[0 0 0 2] 

t^'E^'JV'^l ^ymit. mmX^^nU^ \^zr^)iSr ( Cholera vibrio ) , 
^nui/ (Zea mays) ^\%\:,)§^}L-t ^WnW-^ :tjx;i/(^E^ if, :^^#JCj£<M. 

fz.. *i=Ey;i/^f^>^l±. ^ h h ^=^^-fe- (WO 92/09436) 
[0 0 0 3] 

^T^UC^A ( Agrobacterium ) , ^ Uy''i/X^ ( Klebsiella ) , f >f %7>. 
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i 



( Alcaligens ) , ^ (Brevibacterium) , (BaciUus 

( Flavobacterium ) B^ZMiT ^m^m^m^X. h- V i^yfi^^^^^^')^^ 

m^mi^t^i^m^mmhrc (wo 9 e/s i e i 6) „ ^ti 

[0 0 0 4] 

9^U>f;i/>^ ( Streptomyces clavuligerus ) 0)1.- Vyfi'h a -7 ^ J T ^ 

yfym itr^^t. ^(D^mizm^t^^) Vy- 6-7 ^ J h 

nTV^S (Fuente et al., Biochem. J. ( 1 9 9 7 ) 3 2 7 . 5 9 - 6 4 ) „ 
[0 0 0 5] 

3.^-fe>7. ( Flavobacterium fuscum tlfe) IFO 3 0 8 4 ICO 

V>e)) ] *^#^-r-&:ii:*^^^^"t''^'^ (Soda et al.. Biochemistry 7(19 
68), 4102-4109, |SI4110-4119)c 
[0 0 0 6] 
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i.TA^'rii K - h (P6C) 

Vi-VyV^yy^ ( Agrobacterium tumefaciens ) (7)L — Ui^'>6— ^^HFO-^f 

— if?S^^*^ffJffl$tlTV^-5> (Misono et al., J. Biochem. (Tokyo) 1 0 5 ( 
1989), 1002-1008) o 
[0 0 0 7] 

$tlTfeU, '6eM^^*J^i5i$tlTV^S„ X^fcif^^X. miFO so 84^*^ 

LATicinx.T, P6C (^feii, ^^^i£|^T-^i*6<^^c5pfg^^^^c^^^^^*^n^ 

[0 0 0 8] 

>>?.:7a:9-if (LAT) ^-e^- (lat) :^-^{Cj:oT, P 6 CtC^f 
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[0 0 0 9] 

aig -t i i: B V ^ m b it o 

[0 0 10] 

_tfB soda et al., Biochemistry, 7 ( 1 9 6 8 ) , 4 1 1 0 - 4 
1 IQlZlt. T^U^J^^^- V^^^'^ (Achromobactor Hquidum) (=F 
lavobacterium lutescence) *^ 1 1 6 . 0 0 0 (D^b%L AT®^#:& 
^A^fE^^nrfcU, -^bT Yagi etal., J. Biochem. 8 7 (1 9 8 0), 
1 3 9 5-l 4 0 2lC«7^#/1^'5^U'^7i. V ^^-fe ® L A T;?)^ A, 

u^^-fe>:^*^e>LAT?stt$:^^s^>^^•^^^»ssb, n^ntc^y^^^ 

•rsr i:lCfig;:5!jbfco 

[0 0 11] 

bfcTO^oT, *IS^lCj:tlli, y^TfW^^^V^J^ U^^-fe>X (Flavobact 
erium lutescens) KBt^mmf^^hm^-^O)-^'^^^^'^^'^''^^^^^''^^ 
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[0 0 12] 

[0 0 13] 

[0 0 14] 
[5§^®=R#^6<r^ffi«] 

(J!^T, F. lutescens i:tjV>^) 5:^^ t tT5§3^b e) ^ > 

-5> F. lutescens <Z)$nM^-&M^"^'^o T =fo J: V^. L*\L/, A^^^T'^U, 

V N % (D b T # If -5 r T&'J T # S o 

[0 0 15] 

^P6c CLATmm t.r:Litp 6ct^t^mic^mmmz:^^2-rs. jrt^ 

^m(D^n^r^^^^^ Fn>!ff---b'?S'l4S:^-t6^>/1^S$:n- Ff-Sit^ 
[0 0 16] 

F. lutescens <Z)ite^^f^$:=?f ^ F. lutescens ©^g^ ^ 
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( 1 ) F. lutescens 

(2) F. lutescens 

(3) F. lutescens 

^ © D N A ^ A ^ 5: ?S 5i "t" S c 
[0 0 17] 

±m (1) (2) (Dumit. ^mr£z.tK. mo bi lec ^tx^jn 

n3-;V©'ffi$:^t'S>PBBRl 2 2*'^»T^^^^i:?:BV>mbT«S^T'^f^ 
. JtSB (3) ©mM^^JCli, ^T. J:ffiy^:;.^FpBBR12 2(Z)F. lutes 

^S/>2 0/.g/ml?:^tfL^l/-MC F. lutescens ®^^--*^^X., ^ 

R12 2tt^SlC F. lutescens Ic^^^tlT Vn^ 3 il Sra^T'^ fc= i-^bT 
, ±m (3) (Z)^M*<»^T'^f^o m(DA!;^^)r^ 

DNA»T>^-^PBBR1 22^C#A■e^Sr^^nemi^^tlTV^fc*' (J. B 
ac. 1 7 8 (1 9 9 6), 1 0 5 3 - 1 0 6 0 ) , F. lutescens^ t,taM® (a 
) (b) f^vSmfS^:it^m^mzV. SP>lcm#bf.a^^-^ £. lutescens 

9 A :7 X n 3 - ;p©14it^^(Z)f^*) u p u C i 9 ® v ^ n - :^ > >r h 
[0 0 18] 

r^lC, m#tfcliit«ibf^a^^5:W«-rS^5:«^^^^«?^^ F- liitescens 
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IFO 3 0 8 4iCN-:jl^;i/-N' - ' h □ - N - n h □ y ^ T — > (NT 
G) lZj:V^m^m.^m^^'&. x:ri/^>Y?:^tfMEM>^U- h (pH7. 0 

[0019] 

lC'fpr^*>(D w ^ ^ W T V^ -5 nrtltt^^fe S c 
[0 0 2 0] 

7^1C, ADNA§: SauIIIAI X^m-^m^itV. ^G) 6 - 8 K b p 

t^>^-$:pCF7 0 4®B amH I g|S^lC#ALfcDN A^-^ U - $:f^^b:t 

\zmm h tc :i^yir Y ^^tiU EM^u- h (pH7.o) T'M< -5:30^1- 

, 3tl^®^M*5f«®f^*69^=fe®i: ( Flavobacterium lutescens 

2nd mutant) It. 1 0 7 H 6 H -f^f -eX^^^B^^^X^Xll^^WS^gm 

IC^fe^n, ^it##FERM P- 1 6 8 74 -^-LT^— ( 

Flavobacterium lutescens 1st mutant) it. ¥^1 1^6^10 BUXm^^ 
mtCWK^tl, Slt##FERM P - 1 7 4 1 9 ;5)^#$tlT, 

[0 0 2 1] 
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mizm^t^ P C F 1 1 1 t^^bt^-f^^^ Ki: P CF 2 1 3 t^^hfc^^ 
[0 0 2 2] 

pCFlll^J:t?PCF2 13$:^-, ^-fe<J:t>*^H^M«lC-^n 

[0 0 2 3] 

tL7b> CD r i: ic § o 
[0 0 2 4] 

®^ElcM^t-S^e^(^-oi:bTli, KPCF2 1 3©>f>i?-b 

[0 0 2 5] 
[0 0 2 6] 

_^C5^^^f(i-flCT F. lutescens §:^«bTm#bfc®^$:?St#b:t^, 

_^ -5.^_;t,^i,^rDvh^*^7^-, m^mi^. m^mm. ^^mx 
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[0 0 2 7] 

-$:ieftb, F. lutescens (I FO 3 0 8 4) i^O^^f ^ ADN AlCMbX P C 
R^rfT^o PCRT'iti|ii$4xfcDN A»T;t$:=b^llC^ ^^CPCR^^fV^, ^DN 

[0 0 2 8] 
[0 0 2 9] 

^-i:L ATtSS$:^-rS3f>A^jtt$:n- Ff -Sa^g^^A^-^tl^m MJSA±^^ 
tLT S D N A tj^-^ $ ^ o 
[0 0 3 0] 

Ma-e^lcMbT. -^®/\-f if-i^3>^#T. M;tli. 6 0TC-e2 

XSSC (gmi^:i:>iE:^*^>!K) tfJ, ^ L < Id: 6 0 ^CT^ 0. 5XSSCtf«, 4^ 

(c^f ^ b< «6 ox:-eo. 2 x s s ccf h u >i>'x> ^J&^'f^T•e/^^:/u 

tescens (D^i(^mMi^(Dm^mm^M'^L O ^m^^'k^-t ^^^i^^^^^tl^ 

o 

[0 0 3 1] 
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[0 0 3 2] 
[0 0 3 3] 

mm. trj^t^^. ^.^^'jv^s^ymo^mmti^^mbt:^ f. lutescens ommm 

[0 0 3 4] 
[0 0 3 5] 

1 1 mSE#¥ 11-3059924 
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\t. Kp B B R 1 2 2-^, pBBR 1 2 2(Z>#^G)^aS^^Cx';l/^^a- 

v>^.^KpCF1 1 lfeJ:tJfpCF21 3 il^f-St^® Sr^tf i:*^T-^S„ 

pcF2i3tt, 511^ 10^3^1 1 Bi4x^j:mnm^^^ji^:cm^mm^m 

lcWf£^tl> ^fe##F ERM P - 1 6 6 9 9 ^^f^StVit, Flavobacter ium 
lutescens IFO 3084 (pCF213) 'ttl^i^m^<D-:f^ :^ ^ K 

fi^-rsm^^:^^^^ Ft;, ±fBpc F 2 1 3 tmmiz^^-t^:r.iit)^x^^^ 

[0 0 3 6] 

^5r;&Si^T'^oT=t<};V>*\ ^e^^ b Vn^jO bT ii, F. lutescens IFO 3 0 
8 4 ^3«fct;f F. lutescens S P.7 - 1 (F E RM B P - 5 4 5 7) S3 

[0 0 3 7] 

bfe*^oT, J:fa?^^e^#:0M<*6^^— Mi: bTli, F, lutescens I FO 
308433J:tJfF. lutescens SP.7-l$:pCF213 XW-M^^Lt^^CD 
^mif^:ntt^X^. F. lutescens IFO 3 0 8 4 ( p C F 2 1 3 ) li. ±SB 
PERM P- 1 6 6 9 9T'^^X^X3S^^W^MtCWfe$:nTVN-5>„ 
[0 0 3 8] 
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mn. L-ue;>*fc«#^jci:u, pec i^L<it2-r^jri^\^ym- 
^mm^ mxit^ mmmm^mm. s^*ffi^> m^immm) tmm,-^^^ 

[0 0 3 9] 

'g&M'C^, igi^bT, F. lutescens VNi^^-^lCK, M^l*. ^*;vn-X 

0.1-1 o«i% (^^AT, %i:H&f8^-r 

-5) @^^•r'2>ril*^M^bv^„ 

[0 0 4 0] 
[0 0 4 1] 

®^^'NG)^io*ii> 0.0 0 l~l%®Silt■sri:*^S^bv^„ 

[0 0 4 2] 
[0 0 4 3] 

_hlHO^«2 0-^-4 CC, «^^b<«2 8-3 7X:TpH 
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[0 0 44] 
[0 0 4 5] 

m^^i:^k<Dti3VT$>^o mmzmm^mw^i^mht^^. m^it. 20—4 
o"CT' 12 — 12 oms^m-r^z.t.iz^ mMm^i^x:^^^^^^ 1 mi 
^izi 0^-1 o^^m^timmmmm^m. "tommmizmmt^mx&^h- 

y i^y^M^. *^iifg*^ 0 . 5 ~ 3 0 mg/m 1 IC^S J:e>lC7K*/t«ffift&^l 

^tc^^gLTiDx.-5*\ ^fctt^«?i±-ric^<D^^^,lrtiL, 2 0-4 ox: 

T'18^^-7B, b< til 8^1^-5 0^0$-&, ^-f 3r>^g|^fl|, 1^ 
-f;r>3c^^|g^$:fflVNfc#a-r:t>3S^^nvhy^>'^ HP 2 o^af© 

[0 0 4 6] 

mm-r^i^-v >:?y(Dmv^At^^ia^Miz-z:>\,^xiimzmm-^n^^<Dxitrj^ 

[0 0 4 7] 
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[0 0 4 8] 

g^-f^ ^^MICJ; y^^^^r^^l-^^l-^^'^^- 
LO 0 4 9 ] 

F. lutescens IFO 3 0 8 4=^$:Lm (tK U h > 1 - 0 
;^0.5%, NaCl 0.5%, ^ )\,n-7.0 . \%. pH7.2) 3 m 1 MS 
L, 3 2t:T— rtl?:ffiffii:bT^©10 0/.lS:L^^5 0 
mUC^ffiSb, 3 2'CT'4.5^^«^^«bfco r 5 0 0 

OXg, 1 0^ima)^v£>^^-r'*«l-^ 0.2My>^A^y7T- (PH6.0) 
■e-HI^^^b, 0 .2MU>^A^y7T- (pH6.0) 6mllcMbfco ^® 
a^^^?KlC8 0mg/ml N T G S: 5 0 m 1 iD^, 3 2 2 0 i^f^^S^ 
«bfc„ r®^«?«*^e>mSbfc®f*:S:0.2MV>'^/^^)/7T- (pH6.0) 
tagfe^b. ^4?:L^*5 0mllCffiSU, 3 2*CT— HfeM^«bf^o r 
<Z)^«m$: 5 0 0 nir-D^^x^^ rniC6 0%^U-fen-;i/^?S5 0 0 1 S: 

[0 0 5 0] 

r CD^M^-^^^iK^ 0 . 8 5 %N a C 1 1 0^^#5|?U 8 c mS/^- 1/<7)M 
EM«3^mMpH7.2 (^U^-/h>0.5%, #«xar:^0.2%, yi;^->- 

HCi 1.0%, ^^i^>:/;i.-o.0 0 6%, y o . o 4 %, m^i. 

5%, pH7.2) ICl OO/il-fo^^b, 3 2X:-eHHr^^«bfcc ^XX 
tfc3Cln-(De)t.e•fe$:MbTV^e^D--$:>^^U-->^^^ (:J<U-^-/ 
b>1.0%, ^ex^;^0.2%, iJi;>-HCl 1.0%, PH7.2) im 
l«Sb, 3 2X;T'ZlHr«Mm«bfco r(D^«?K3Ml^t/U;iJ^;^TL 
C^l/-h©:&^->lC?grb^^^^rc„ -(7):/L/-h&-:/^/-;i/:StM: 
(3 : 1 : 1) *^e»5i-5^^^T'P^b, ^> t K U bT#^ l^- 

1 5 ttiliE#¥ 1 1-3059924 
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S.ym^^MLiSt\,^m-'^^^ (PERU P- 174 19) I3i/v<0t) 

rib^^ti^^^'fi^'jvii ^ym^^mt^f^^mm^ (ferm p-i6874) 

[0 0 5 1] 

F. lutescens IFO 3 0 8 4 3 m 1 {Cffiffi 3 2r;T-'RfelB^ 

^#L:to z:tl^:affii:L/T^(0 1 0 0 ytt 1 L^%5 Om 1 tCtSab, 3 2X: 
T'4 , 5^raigM^«bfco :i<Z)^#?6*^e>e^2f^$: 5 0 0 0 X 1 0:0^®]^ 

vi>^''ii'e^e b, 1 0 % u -fe n -;i/^?^T'— L, i o % y y -t n - 
?S3 ml ic!lML:to z:®llM?S^ 2 0 0 ^ti 1 -rodS-^i L, -7orT'i*^^# 

Lfc=b(3[)^X^^ hn-fe;^##?S^l bfco Z:©'^#?S^*±-eii6fi¥L, Broad Ho 
St Range Vector p B B R 1 2 2 (Mo Bi Tec *t) 2 0 0 ;tt g/m 1 T E^?K 
l/il^j&DX-fco ZLtlSrO .2 cmOOXb'^ hn^r^^^y h (Electrocuvette) 
(BIORAD *t) JCAn> (Gene Pulser) II (BIORAD tt) 

v\2.4KV, 2 0 0 Q, 2 5 a* F cD^f^t^-e— ia«^/N°;i/;^. fe. 3<Z)-b;i/ 
$::7y;i/=ii/ (Falcon) >^lCAtL. tK^p" Lfe L^:^ 1 m 1 $:iD;t, 3 2^0 

(/KU^y^'h^ 1 . 0%, ^-®XdrX0.5%, NaCl 0.5%, ^^;i/r3- 
>?.0. 1%, ^5cl . 5%, p H 7 . 2) lC^:fpL, 3 2X:T'30^^«Lfeo 2. 

4 X 1 O^M®?^K^^*^^^fco 
[0 0 5 2] 
3. y^;^^ Fp CF 7 0 4®^^ 

5i5^lCEcoRI-!?--f hilNc o l"^^ V^^mLt=.zf=y ^ (7t 
;i/VSyTtt) b> Taq /K y ^ - if (Taq polymerase) (7 T i^r ?±) i: P 
QR4^_^j.;i,^^^ ^ ^_ (Thermal Cycler) PERSONAL (TaKaRa^t) S:fl!V^, pU 
C 1 Q(D'^)\y^^U--y^''^>( hh-eOMiafW9 5 b p $:iti|iiLfco Z1®D 
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NA^;t^TO^^EcoRIhNcoI-emU p B B R 1 2 2 (D E c o R 
K N c o lifW Ligation Kit version 2 (TaKaRa ^t) ^ffiV^T^^^E 

n^mhxmr:^j^nm^mii^^ qiagen pusmidMidi Kit ^m^x^':^^.^ k 

pCF 7 04 M^b:tc 
[0 0 5 3] 
4. Kp CF 2 1 3©^|g 

F, lutescens IFO 3 0 8 4 ^ DN A 5: QIAGEN Blood and Cel 1 C 

.Iture DNA Kit ICt^oT^Am^^bfc. Z.<D^ J A ^U^mm SauIIIAI 

T'^^^^t, ^<D6'-8KbpWT;tS:7*'n-^^;i'*^e>^^jaiL'> "^^^^"^ 
7U-C3iir.^y hO.4 5Mm U ^7tt) VnT D N A b T 

E^?tlC^»b)t%(DS:-^>-9-bDNA^mi:bfc„ p C F 7 0 4 S:^ 

t^^y^-hDHAmmH^ Ligation Kit version 2 (TaKaRa ^fc) ^fflV^T 
[0 0 5 4] 

;^^S:7b^^:rfc. -©-fe;!.?: Falcon ^rL-:/lCAn, ac^^bfcL^^lml$:in 
3 2X:-e2^^®Mm«bfc. rcD^«?S^*^::*-t-V^^»2 0/.g/m 
1 $:^tf5 0ml L^^fC^gSbS 2'CTZlHra«S^«bfc„ :i(Z)^«?S&5 
00a l-r':3^^ab, rtllC6 0%^*U^D-;^^?^5 0 0 ^1$:iDX.Ti:<?E 
-^b, - 7 0'CT'^I^^M#bfc%«)&ffi*l^'K#?^tilbf-o 
[0 0 5 5] 

Z. (D^nmmm O . S 5 o/o N a C l l O b , 8 c m >> ^ - 1. ® M 

EM«5^^*PH7.0 (d<U/<-^h>0.5%, ^«X^:;^0.2%, VPy- 
HCl 1.0%, ^^l/>^;^-0.0 0 6%, X^t;>Y0.0 4%, «?cl. 
5%, PH7.0) IClOO/^lTo^^b, 3 2T:T'HBm«bfc. -IDIC 

^xx^r^mwo)t>'^m^^^i^x^^^^^^^^^^^^^^^^^^' ^^^^ 
i^u-^miif^ >^ ^ u - - > 3 m 1 \zmm b, 3 2 - H mmm.mm b 

1 7 miiE#¥ 11-3059924 
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, :r.<D^l/— V^-Zf"^ J : WW. : tK (3 : 1 : 1 ) ;«)^ b ^ "S^^^'eMII b 

, rtl^j$:ffi««5i:Lto QIAGEN Plasmid Midi Kit ^ 

Mv^TMigbfe— K$: p C F 2 13 i: bfeo p C F 2 l 3 lCliiii«j6 
.5 Kb p®-f hDNAT&^ifA^tlTVAfce 3&:fe, Stl^#e>nfe ^''^X ^ 

Fp CE 1 1 l(D#^M=Kc{C^-t-&ffiMfti:^lC, ±iap CF 2 1 3 ©ffi^iffi?: 

[0 0 5 6] 

5. p CF 2 1 3 lCj:^/iN^^'*;i/^ ^ >^^]g|g©r^O_h 

p CF 7 0 4'el?^S F, lutescens I F O 3 0 8 4 ^$:?^Ste^b:t^^ 
Wild pCF704;», pCF21 3 T'?^^^gl b 7t^^ Wild pCF2 1 3« 

i: Ufeo nm^iJ^^^ iyy2.o fjL gym 1 ^-^tiT.^V --yifmmsm 1 

ffiSL, 3 2rT— l!feS^^«tfco m^rSffiilLT-^® 1 0 0 iti 1 

^ (jJ^U'^^^h^ 1 . 5%. ^«xdfx0.5%, Vi^y-nCl 2.0%, pH 

MM^) 2 5miic<fiSb, 3 2icT2 4^^, 4 8 ^r^, 7 zmm^tti^enM 
t^t>^^m^^r ^ J mmmmx i o o o mg/L^sic5&^ <fce)^W7K"e# 

hi: hux^;i/r >^-;i/i:^^7K$: i*f l*f7M2Tg'a-bfe^MS: 

50MiiD;^, 1 o^mmm.izi5\'^r^^m.Bnmht^o ^tiHPLc 

oyrn'mmAmm^ 0 0 ,1 lizmm. 5 fi i^>(ypx.i^ hhtz.. hplc^^$: 

[0 0 5 7] 

TSK — GEL super-OD S 4.6IDX50mm 

^m^'.AmwL i40mM mmi- h V ^ i^- 0 . 0 5% hv=s^^jvr^ 

>$:^S^^T'P 6 . Zizmmht^^WLl 0 0 OMTiz h 

1 8 mi£#^ 1 1-3059924 
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n b u ;v 4 0 

B^WL 7 o%r-fe 

: 2.0 ml /mi n 

;^ai : UV 2 5 4 nm 
?a^:4 0'C 

^ l . 3 m i n, U t^'>l^ 7 . 7 m i n 

[0 0 5 8] 

:i(D^*0 4 IC^ U fc J: e, ICS^^iE P C F 2 1 3 li^^M p C F 7 0 4 
[0 0 5 9] 

6 pCF2 1 3>f>i?-b^^®*^^^«®^-^®^^ 

pCF2 13>f>i^-^M^«V^T ABIPRISM 3 7 7XL DNA Sequence 

[0 0 6 0] 

^SS:nfc^ai2^'I5:^i^i- Bibb (Gene, 3 0, 1 5 7 (1 9 84 

) ) lct^oT:r-^>U-5^>f (ORF) ^M^fc.. ^0,1^^^^ 
^c^bf-ORF$:I.v^:^*bfco 

[0 0 6 1] 

7. pCF213>f>-9-bM^®Not I^^)i^2.5Kbp(Dfi?tf 
pCF213-<>-9-WM^(?5e)t,MPW^Not lBP&^2.5Kbp (IB 

t I^^^2.5Kbp$:T^'^-:^^';^:^^fe^W^JaiU '^7;v U -C 3 rL 
n.yh0.45/.m (^V^KT^) ^ffl V^T D N A %[HliR«^b T E^?KIC^<» 
b, DNA Blunting Kit (TaKaRa ^ \'J^^X^^^^mtr.^O^>( V 
Dl^AmmtLf.. -IS. pCF 7 04 &^M^^HincII-e?mbU Y 

1 9 ffiE^^ 11-3059924 
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ation Kit version 1 (TaKaRa ^±) V^T^^S^5 Lfco ZlOjSfS?^"?? F. 
tescens I FO 3 0 8 4 LT^fe?^H^^^*> QIAGEN Plasmi 
d Midi Kit $:MV^T^^>^^ KpCF 2 3 5$:^^bfco 
[0 0 6 2] 

p CF 2 3 5T'?^K^mL/fcll-^M«f^$::^^y-->^^^3ml ICffiSb 
, 3 2T:T'-H^igM^«L.fe„ ^©^«?g[3 /ti 1 $:e/U;J7>^f;i/TLCyi/- h 
<Z)#i/->icMTb^^$-Stc z:<?):;/'i/- : (3 ; i 

[0 0 6 3] 

rjtiS. p C F 2 3 5 lzm^72^/uf=:BN Ammm 2 . 5 K b p ICtt, BH3?U## : 
2(Dm.&m^i2 8 5 5S@® ATG7b^e>*&^ U 4 3 8 7#i©T A A"e^t)-5 5 
1 0 y^S: =3- K-r so RF75)^#:fiEbfco T 5 / MIB^J BLAST IC J; 

l^iaSr^b, i^lzmyr^- -it K-:f.lZ^M^M=. Streptomyces dlavuligerus 
(D\f^VVy-6-^;Vji^ym7'\^\^u¥i--i£<Dr^jmM^i (J. Bac, Vol 
. 180, No.17, 4753-4756 (1998) ) il^JgctCt)^ U i^V>^BimS$:5^ L:to p C 
F 2 3 51:-?^K^g|bfcl|— ^m^7b^5tJ=E^*;i/^ 5 Zl 
fej: W^Mp C F 2 1 3^®7jx^ ^Vl/^ ^ >®^^|g*^t^_hLfer i: 

r®ORF*^3- F-r -SMfiSlitf^U 6-:*;V7i?>^7^ii F 

P ^--^ _ ;^ ^ i: ;^ it S = 

[0 0 64] 

mmm2 LATm^^m-t^^y'^^i^^^^- )^-t^m.^^(D^u--y^ 

1. LAT^S-ffiS!!^ 

Vt^y-aCl 7 3mg, 2 ->!r Fy;P^*-;i/m5 9 m$:. 0. SmMbTU 
Kdr-b-;i/ U>^S:-^tf0. 2M U>^^«?K(pH7. 3) lml(C^*^L 



ffi!E#¥ 11-3059924 
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>xT;i.^t:K^-^t?o. 2M ^)ymmmm(.viii. z) 90^1^*0^3 

a > ^ L A T?§tt®^'' i: bfeo 

[0 0 6 5] 
2. m^O)^^ 

F lutescejs I F O 3 0 8 4 3 2 X:T'-Hfe^a^«b fe. ^ tl^S^ 
b«05Oml^3Oie;^-O)f lavo-M9«* (NagHPO^ 0. 
60/0, KH2PO4 0. 30/0, NH4CI 0. 10/0, NaCl 0. 20/0, 

u^^h>i. 00/0, ^«x^^o. 50/0, us;>-Hci 0. 5%, ^>un 

->KM7 5 0. 0050/0, MgS04 0. 0 2 50/0, CaClg 0. 0 0 

150/0 pH7 2) loi^izmmL. i'7mmM%mwmmLf^^m^tir.m 

^^mmLf.. (loooxg, lo^^r^) K^mwmwmm^^ 
mmmn^m^nt^^ zn^n^^mmiie, oooxg, 90^^) ut^o 

[0 0 6 6] 

3. mM<DmWi 

(1) gEmT>^-'5'A:$)-lB 

1 -e#fc±«lB^ 6 0 0 m 1 5: WT>^::^':^i^«l^«i^ U «^bfe, 
3O%IS^^*^e,8Oo/omf^0lii5>^CT^Cfc^fc^?:M.C^^^^ (1. OOOXg, 
3 0^r^) hXM^^ 0. 0 1MiJ>Mm (PH7. 2) IC^«?U 

( 2 ) B5i^ 

S«f bfeS^SiS lOmlSPDlOAvA a«sha„ Phar.acU) 4 *IC« 

2 1 mfE«¥ 1 1-3 0 5 9 9 2 4 
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LO. 5mMti°y Vym-^^tiO. IM Tris-HCl^«?g( 

pH7. 4) T-^ffib, u^vr^o 

( 3 ) QAE- TOYOPEAL550C:^j 2^^ U-^ \- ^'"yy ^ - 

r i s - H Cl f^mm ( P H 7 . 4 ) X'^^mit V }tQAE-T0YOPEAL55OC (TOSOH) 

(*5. 5X6. 0 cm) JC>f^Lfcc I^^WX'iftl^L mmmW.^ 
m^^t^Z l(D^iti-hV^2^V-T!fyi^:i^yh (0 — 1. OM)l?^mL. L 

( 4 ) Phenyl - TOYOPERL650S?tj ^ A ^ D T h rJ''^ :7 W - 

U lM?(K^r>^-'i7A%:-g'tfO . 0 IMU (p H 7 

, 2) •e^il'fbbfcPhenyl-TOYOPERL650S (TOSOH) :^J^A(*5. 5X3. 0 
cm) {C#bfec |^^«?SS:MV>fe 1 2 0 0ml 0«T>^-'^A^^i/'a:> 
h (0. 8~0M) -e^ffib, L AT?SM4)-5:*«?)fco 

(5) |5S^5i© 

1 5 Oml(DLAT?gtt®:$^$:ADVANTEC U P - 2 0 15 ml 

i:L/fe. Zia>Ji^?g[2. 5 m 1 P D 1 0 (Amasham Pharmacia) iZiiV 

0. IM Tr i s-HCl^M (pH7. 4) T'^m, flJi*^bfe„ 

(6) AKTA MonoQ HR5/5:?tj ^ A ^ D V h 7 >f — 

HJJJ^bfe^^^llKS. 5mlS:^«?)0. IM T r i s - H C 1 ( P H 

7. 4) -e5{ig§>f[:L/7t:Amexplorer 1 OS i/:^-ri^© MonoQ HR5/5^^A (Amash 
am Pharmacia) {C#Ufcc I^^«?ST'^# t |^^«?S$:fflVN7^4 0 m 1 

©m-fbT^hU e^A'Jnry^i^'X^ h (0 — 0. 4M) T'^mb> LAT?SM 
:9-$:^«bfco $ ^ICZKDL AT?S14®:$>5 m 1 $:PD10:^^AT?JiJti^b. ^SAKTA 
explorer 10Si/>?.-r A0MonoQ HR5/5:^ ^ AlC-W L, L A T^SttM ^45:^ 

(7) 

LAT^'ffi®:^3'S:v;i/5^>!f;b4/2 0 j3J;t>*l 0 / 2 0 'fb^^S (W) 
Native-PAGE^S J:UfSDS-PAGES:^7ofc^:^5:H7 iC^^Uito LATtg-ffi 
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#51^ 11-182362 



®^lCliNative-PAGET'^-^* 1 0 0 0 0 0#i£> SDS-PAGE-e^d^* 5 5 0 0 
om^^^'> r«)SDS-PAGET^^^»5 5 0 0 O^ificDA^ K 

^PhastTransfer (Amasham Pharmacia) jci yPYDFj^lC^D ^VX^ ^^'bf^^ 
[0 0 6 7] 

•fnv^>{y^'hr=.Ay\^(DN^^7^jmm^mm^^? GIOOSA protein 
sequencing System (HEWLETT PACKARD) $:ffiV^x KV>^-fi??£lC J: ^ ^fofc 

SLLAPLAPLRAHAGTRLTQG 

NmaRout CCYTGIGTIARICKIGTICCIGCRTGIGCICG 
NmaRin CCIGCRTGIGCICGIARIGGIGCIARIGGIGC 

i:V^e.DNAy^>fV-^^1f>f>U LA PGR in vitro cloning KIT (Ta 
KaRa) 5:^V^T, F. lutescens I F O 3 0 8 4tt(D^V ADN AfC^bT P C 
R^^Tofc. PCRSr.^mt94X:3 0#-5 5X^25^-7 2X:i^(^3 0i^ 

|SV^Tm^Lfc. t^^^^ F. lutescens I F O 3 0 8 4 7 N Al:tl 

mmmP s t I a l I X-^t^^nmitL. Ligation Kit version 2 (TaK 
aRa 1±) $:Mv^T-etl■6t^iam5^R^Sbfc%c0S:^>^V-^DNAi:bfe 

(;r)5:- > 3/ 1/ — h D N A ICM b^ 

NIFout ttgatttgag cagattcgca ctgccattt (fBm# *• 3) 

NIRout aaggttttcg acaaagtgac catttccca (IB3«J«# : 4 ) 

i:V^^DNA^^>fV-^^1f>f>U LA Taq (TaKaRa) 5:«V^TPCR^^? 

pCDPCRii*i^;^7b'^#^tlfcc -tlP>©PCRii^g^;tiC-:.V^TABIPRISM 3 
7 7XL DNA sequencer (Perkin Elmer|±) $:fflVN:/9>f7-':77f-=^> 

2 3 11-3059924 
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[0 0 6 8] 

5. Kp C F 3 0 1 , pCF 3 3 50^il 

: 1 ® 5 4 5^mt2 6 5 S^mOP s t I gP^Sr-etl-^^K p n I, 
S a c I C^^L/fcDNA^^-f V- 
ctggtaccgc tcgatccggc tctgcaccgt (1B^J#^ : 5 ) 
ctggagctca ggcaggtgcg ggccacgtgt (Bi^Jli=# : 6 ) 

iIiim;TJ^2. lKbp$:f!ll5S^^Kpn I, S a c I T-M-flSbfe^fo©?:.^ ^-tf- 
bDNA^^gilbfco p CF 7 0 4 IrMISS^Kp n I. S a c I T'M^b 
b, zmil-f bDNA^?g[i:$: Ligation Kit version 2 (TaKaRa ^ 
) $:fflV%-C^^;Kffrbfc:/^X^ K^pCF301i: Lfeo $ejJCpCF301 
$:MPW^KpnI. S a c I T-M-fbU, ^OJ^2. 1 K b p T:if n 

ffiL, Zltli: P C F 2 3 5 ^rMPS^^K p n I , SacI"e?g^fcL 
>t=fe(Z)i:S:^^)Kf5bfc:;^^x^ p CF 3 3 5 Lfco 
[0 0 6 9] 

6. Fp CF 3 0 1 ICJc-S 1 a t^S-ffiCD^g^ 

pCF 7 0 4T'^-^M«^?:?^M«ilbfc^5:2 n d pCF704^ . p 
CF3 0 lT'^-^M^$:?^^«^bfe^$:2nd p C F 3 0 1 L fc. Zl 

nej©^i:3 2x:-c— iifeigM^^bTto zin^mmti Lxt^s 0 fii ^mm^ 

CD^^^* (iKU'^v^h^ 1. 5%, ^«ai^:^0. 5%, ye>'>-HCl 2 

. 0%, pummw smuzmmi^. n^mm^mwmmvr^. m^titc^ 

1 m 1 S:31^i>^^ ( 1 0 0 0 X g, 10:$^^) l^XMi^^Mi^^ 0. 5 mM 
tfU F^-9-;i/ U>^S:-^tf0. 2M U ( P H 7 . 3) 1 0 m 1 

loooxg. lo^m) iz^vmi^^w<^^^^^ mmmmt^^ntco 

ffl?K<Z) 1 a t ^S-ffi^rM^bfco 3<Z)^m$:0 8lCat-ro p C F 3 0 1 

*ico 1 a tmm^^nbr=.o 

[0 0 7 0] 

7. p C F 3 3 5 jca:-2>;j>^^'*;i/^ ^ >iE^SIBc^f^± 
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pCF 7 F. lutescens I FO 3 0 8 4 

S;^MpCF7 0 4^, :/^>^^FpCF301, ^cf 3 3 ^X^^Ummht. 

m^m^mvcF3oim. m^m^cF3 3 5nt.hr=.. z.n^(Dm^^iJ^ 

. 50/,, ^^zL^y^O. 5%, U$;>-HC1 2. 0 0/0, p H«^) 2 5 m 
HCM^b, 3 2'CT'2 4^^, 4 8^r^. 7 2 ^r^.^tl^'tlMlt^^ b fc„ ^ 

^r^jmnmmxi o o omg/Lsmc:&sj:e)^,M7Kt?^fib. 5 o ^ i 

[0 0 7 1] 

rcD^m, 09tC5tf J:e)lC^^^pCF 3 3 5^liS^^MpCF 7 0 4«^(Z) 

Ji^j 2#(3D7i^^i^;^^ ^ >^^^^^*^'^''''^'■ 
[0 0 7 2] 

<110> Mercian Corporation 
<130> 

<150> JPlO/232382 

<151> 1998-8-5 

<160> 6 

<210> 1 

<211> 2663 

<212> DNA 

<213> Flavobacterium lutescens 

2 5 11-3059924 
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<220> 
<221> CDS 

<222> (801) (2276) 

<400> 1 

cccgggtgtc attgaatacc agcaggtcgc caggttgcag cagctggtcc agatcgcgca 60 
cctggcgatc ctccagcgca gccggtgccg gcggcaccag cagcaggcgg ctggccgaac 120 
gctccggcag cggcgcctgg gcaatcagtt cgggaggcag gtggtaggca aaatcggact 180 
tcttcaacgc cggcagctcg atacaacggg ggcgtcagtt tacgcccctg taccgcctgt 240 
gccctcaccg ctcgaacttg gtgcccagga tcaccgccgt ggtggtgcgc tcgaccccat 300 
cagtggcgcc gatggcatcg gtcagctcgt ccatcgccgc cacgccatcg acggcggcca 360 
tcgccaccag gtcatgcgcg ccactgaccg aatgcaggct gcgcaccgca gcaatggcct 420 
gcagcgcccg cacgaccgcc ggcattttct tcggcatcac ggtgatggag atatgcgcgc 480 
ggacctgctg gcgctccatc gcctggccaa ggcgcacggt gtagccggcg attattccgc 540 
tgtgctgcag ccgctcgatc cggctctgca ccgtggtccg cgacaccccg agccggcgcg 600 
ccagcgccgc ggtcgaggcg cgcgcatcct cacgcaacag gtcaagcaac tgtgcatccg 660 
cctgggaaat ggtcactttg tcgaaaacct ttcgtcaatc cgccgaaacc ggccattgat 720 
ttgagcagat tcgcactgcc atttgtagtg cgttaacggt tacaactaac actagacaca 780 
atcagcacgg attcagcatg tec ctt ctt gcc ccg etc gee ceg etc egc gee 833 

Ser Leu Leu Ala Pro Leu Ala Pro Leu Arg Ala 
15 10 
cat gee ggc ace egc ctt ace cag gge ctg tet gac ceg eag gte gag 881 
His Ala Gly Thr Arg Leu Thr Gin Gly Leu Ser Asp Pro Gin Val Glu 

15 20 25 

cag etg gee gcc aac eac cet gac ctg cgc gcc gee ate gac gcc get 929 
Gin Leu Ala Ala Asn His Pro Asp Leu Arg Ala Ala He Asp Ala Ala 

30 35 40 

gee gac gaa tac gcg egc ate aaa ccg cag gcc gcg gca ttg etg gac 977 
Ala Asp Glu Tyr Ala Arg He Lys Pro Gin Ala Ala Ala Leu Leu Asp 
45 50 55 
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ctg gat gaa age gcg cag ate gee gee gtg cag gat ggc ttc gtc aac 
Leu Asp Gl« Ser Ala Gin lie Ala Ala Val Gin Asp Gly Phe Val Asn 
60 65 70 75 

ttc tat gee gat gat geg gtg gtg cce tat ate gee etg gcc gee cge 
Phe Tyr Ala Asp Asp Ala Val Val Pro Tyr He Ala Leu Ala Ala Arg 

80 85 90 

ggg ecg tgg gtg gte age etg aag gge gcg gtg etg tat gae gee gge 
Gly Pro Trp Val Val Ser Leu Lys Gly Ala Val Leu Tyr Asp Ala Gly 

95 100 105 

gge tae ggc atg etc gge ttc ggc cat ace ecg gee gat ate ctg gag 
Gly Tyr Gly Met Leu Gly Phe Gly His Thr Pro Ala Asp lie Leu Glu 

110 115 120 

gcg gte gge aag ecg cag gtg atg gee aac ate atg act cec teg etg 
Ala Val Gly Lys Pro Gin Val Met Ala Asn lie Met Thr Pro Ser Leu 

125 130 135 

gcc cag gge cge ttc att gee gca atg egc cge gaa ate ggc eat ace 
Ala Gin Gly Arg Phe He Ala Ala Met Arg Arg Glu He Gly His Thr 
140 145 150 155 

cge gge ggc tgc ecg ttc teg eac ttc atg tge etg aac tec gge tec 
Arg Gly Gly Cys Pro Phe Ser His Phe Met Cys Leu Asn Ser Gly Ser 

160 165 170 

gaa gcg gtc ggg ctg gee gcg egc ate gee gac ate aac gee aag ctg 
Glu Ala Val Gly Leu Ala Ala Arg He Ala Asp He Asn Ala Lys Leu 

175 180 185 

atg ace gac ecg gge gee egg eat gcc ggc gcc aeg ate aag cgc gtg 
Met Thr Asp Pro Gly Ala Arg His Ala Gly Ala Thr He Lys Arg Val 

190 195 200 

gtg ate aag gge agt ttc eac gge egt ace gac cgt ecg gcg ctg tat 
val He Lys Gly Ser Phe His Gly Arg Thr Asp Arg Pro Ala Leu Tyr 



1025 



1073 



1121 



1169 



1217 



1265 



1313 



1361 



1409 



1457 
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205 210 215 

tec gat tec acc cgc aag gee tac gat gcg cat ctg gcc age tac cgc 1505 
Ser Asp Ser Thr Arg Lys Ala Tyr Asp Ala His Leu Ala Ser Tyr Arg 
220 225 230 235 

gac gag eac age gtc att gcc ate gcc ceg tat gac cag cag gee ctg 1553 
Asp Glu His Ser Val He Ala He Ala Pro Tyr Asp Gin Gin Ala Leu 

240 245 250 

Cgc cag gtg ttt gee gat gcc cag gee aac cac tgg ttc ate gag gcg 1601 
Arg Gin Val Phe Ala Asp Ala Gin Ala Asn His Trp Phe He Glu Ala 

255 260 265 

gtg ttc ctg gag ceg gtg atg gge gaa ggc gac ecg ggc cgt gcg gtg 1649 
Val Phe Leu Glu Pro Val Met Gly Glu Gly Asp Pro Gly Arg Ala Val 

270 275 280 

ecg gtg gac ttc tac cgc ctg gcc cgt gag ctg acc cgc gaa cac ggc 1697 
Pro Val Asp Phe Tyr Arg Leu Ala Arg Glu Leu Thr Arg Glu His Gly 

285 290 295 

age ctg ctg ctg ate gat teg ate cag gcc gcg ctg cgc gtg eac ggc 1745 
Ser Leu Leu Leu He Asp Ser He Gin Ala Ala Leu Arg Val His Gly 
300 305 310 315 

ace ctg tec ttc gtc gac tac ccc ggc cac cag gag ctg gag gca ecg 1793 
Thr Leu Ser Phe Val Asp Tyr Pro Gly His Gin Glu Leu Glu Ala Pro 

320 325 330 

gac atg gag acc tac tec aag gcc ctg aac ggc gcc cag ttc ceg ctg 1841 
Asp Met Glu Thr Tyr Ser Lys Ala Leu Asn Gly Ala Gin Phe Pro Leu 

335 340 345 

teg gta gtg gee gtg acc gag eac gcc gcc gcg ctg tac cgc aag ggc 1889 
Ser Val Val Ala Val Thr Glu His Ala Ala Ala Leu Tyr Arg Lys Gly 

350 355 360 

gtg tac gge aac ace atg ace ace aac ecg egg gcg ctg gac gtg gee 1937 

2 8 aill#¥ 1 1-3 059924 
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Val Tyr Gly Asn Thr Met Thr Thr Asn Pro Arg Ala Leu Asp Val Ala 

365 370 375 

tgc gcc acc ctg gca cgc ctg gat gag ccg gtc cgc aac aat ate cgc 1985 
Cys Ala Thr Leu Ala Arg Leu Asp Glu Pro Val Arg Asn Asn lie Arg 
380 385 390 395 

ctg cgt ggc cag cag gcg atg cag aag ctg gaa gca ttg aag gaa egg 2033 
Leu Arg Gly Gin Gin Ala Met Gin Lys Leu Glu Ala Leu Lys Glu Arg 

400 405 410 

ctg ggg ggc gcg ate acc aag gtg cag ggc acc ggc ctg ctg ttc tec 2081 
Leu Gly Gly Ala He Thr Lys Val Gin Gly Thr Gly Leu Leu Phe Ser 

415 420 425 

tgc gag ctg gcc ccg cag tac aag tgc tae ggg gcc ggc tee acc gag 2129 
Cys Glu Leu Ala Pro Gin Tyr Lys Cys Tyr Gly Ala Gly Ser Thr Glu 

430 435 440 

gag tgg ctg cgc atg cac ggg gtc aat gtg ate cac ggc ggc gag aat 2177 
Glu Trp Leu Arg Met His Gly Val Asn Val He His Gly Gly Glu Asn 

445 450 455 

teg ctg cgc ttc ace ccg cac ttc ggc atg gae gag gcc gaa ctg gae 2225 
Ser Leu Arg Phe Thr Pro His Phe Gly Met Asp Glu Ala Glu Leu Asp 
460 465 470 475 

ctg ctg gtg gag atg gtc ggg cgt gcg ctg gtc gaa ggc eca cgc egg 2273 
Leu Leu Val Glu Met Val Gly Arg Ala Leu Val Glu Gly Pro Arg Arg 

480 485 490 

gcc tga teegcacccg caggaeggaa ggcacgagcc caccgtgagg egggctcttt gc 2331 
Ala Stop 

tgcccggcac cageggeaac aggcegcgct gtcaccggce aggcggggcg ccggcagtgg 2391 
gtttcagccg caggggtecg ecctgccagc gcctgcggcg gggcacaggc ttgcgggcat 2451 
tgcggcctct gecacgggca egcagccgga gateaggctg acaagggggc tgccccgggt 2511 
ggcagtacac gaceagccag ttgactgceg gtatttgctt gatcagcgct gcatccagaa 2571 
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cagcaccatc ggttgcgtga ctgacgcgcc gctggccgtt gcgggacagc agcctttgcg 2631 
tcacacgtgg cccgcacctg cctgcactgc ag 2663 
<210> 2 
<211> 6357 
<212> DNA 

<213> Flavobacterium lutescens 

<220> 

<221> CDS 

<222> (2855) (4387) 

<400> 2 





a c t cTETS'C t c a 


ctffctcfface 


caatccgagt 


gccgggatgg ctcgggttga 


60 


^ttrtrf erf f 


gatcacgatc 


cgcatctgcc 


gggcgatggc 


cgggctcatc gtctgcgggt 


120 


ffcaccacct t 

%A ^ii' %f v 


e'S'Csccsaaa 


taggccagtt 


cgcaggcctc gtcatagctg agcgtggcca 


180 




ctcgggcacc 


acccgcgggt 


cggccgacag 


cacaccgtcg acatcggtcc 


240 


agate tficag 


ctcggccgcc 


tcgaacagcg 


cggcaaagat 


cgccccggaa 


taatcgctgc 


300 


cgttgcgg^cc 


cagggtgg xg 




ggccatcacg 


ggcgacaaaa 


ccggtgacca 


360 


ccacccgcga 


ctgcgggttg 


tccacacgcc 


aggcggccag gttggccgca 


ctgcgttccc 


420 


agtcgacgct 


gacccccagc 


tcgccgtgtg 


cgaccaccag 


cacatcgcgg gcatcgagca 


480 


ccgcgcaggg 


gtggccgagc 


cggttgaaat 


agcggcccag 


cagctgggcc 


gagaacacct 


540 


cgcccagccc 


ctgcaccctt 


tcaagcacct 


cctcgggcag gccgccgatc accgccagcg 


600 


cttccagcaa 


cccggccagc 


ttgtcaaagc 


gtccatccag 


ccactgcagc 


aggtcggcag 


660 


aatcctcgcc 


cagcagtt eg 


gtggccgctt 


catggtggcg 


ctggcgcagg 


gcctgccagg 


720 


catcacgcca 


gcgcggctga 


ccgtgggcgg 


ccagggtagc 


cagctcgatc 


aaggcatcgg 


780 


tgacaccctt 


catcgccgag 


accaccacca 


cctgggtggg 


ttccgggcgc 


tgcagcagca 


840 


actcggcgac 


atggcggtag 


cgctgcgccg 


aggccaccga 


ggtgccgccg 


aacttgtggg 


900 


cgatgacctg 


ggcatcgggc 


gcgggagcgg 


gagcgggtgc 


agcggcaggc 


gatgacatca 


960 


caacagacct 


ctggggttga 


ggcccggcac 


cgcaggttgc 


gaagtcccgc 


aacctggtcg 


1020 


gtgcggggcc 


gttgttttcg 


ggggttagac 


gaatacgacg 


ggccgcacca 


gccaagtggt 


1080 


ggtggtaatg 


atggtcatgc 


cggtgacgcc 


agcaggcgcc 


agcagggcgg 


cagtggaatc 


1140 
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aacggtggcg cggcagatcg acatgcagcg agcagaccgc acagcgcctg ctgctgtcaa 1200 
ctgttgcatt gcaaaataat tttccgcgca tcatcggcga acatgcaccg atttggttgc 1260 
aaatgtgatc gtcagcgatc ttctgtcaaa acccgcggat caagcggcca cagccgctgc 1320 
ggcagccgcg gaccaccgcg cgccgatgcc agcgccgggc ggcagagcaa gccgccagcg 1380 
caaccggcca ttaccgcggc caggcgccgg gcctgcgcgg ctcaaccgtg gattttttcc 1440 
cagcgggcgt gggcctgcgc ggccagcacc accccgccga ccaacagcgc aatggccagc 1500 
agctccagca gggtcgggcc acgctgctgc cagatgaagc cataaagcaa cgcgaacagg 1560 
gtttcaaaca cgatcagctg cccgcccagg ctcagcggca ggctgcgcgt ggcccggttc 1620 
cagcaggcat tgcccagcac cgaggcaccg acggccagca gcgcacagat gccggcaaag 1680 
tgcagccact ggccctggct ctgcccgagc ggccccagcc acagcgccag cggcagcaac 1740 
agcacggcga tggcccctgt ggccaccccg gtcaacaacg accaggcatg cccggacagg 1800 
tgcggatagc gccgcatcca caccacattg gcgatcgagt agccactcca ggcggccagc 1860 
gcggccagcg cgcagagcag gcccagcacc cgctgaccga tgtccttgcc agcatcgccc 1920 
gccgcgcccg cgccgtggcc gagtgcagcc caggccacca gcagcgagcc cagcacacac 1980 
aggcacagcg ccggtgccag ctgacgcaac ggcagggccg ttggccgccg cgcatccacc 2040 
gccgccacca ccaccggcac catgcccacg atcagcgcgg ccgccgcacc gccagcccag 2100 
tgcacggcca tcgccagaaa cacgaaatag accaggttgc cgagcaggct cagcccggcc 2160 
agggccagcc aggcgcggcg atcgacctgc gcacgcagcg ccggccacaa cggcagcagc 2220 
aacgcacagg ccaccgcacc gtacagcagg tagcggccca cggccagctg cagcgcagaa 2280 
aatgcggtgg tcaaggccgg cgccaggaac accatgcccc acagggcacc ggcgagcacg 2340 
ccgttgaaca gtccccacgc ggtctggttg ttgcgctgga tcacgctgca aggccctgca 2400 
atgaacaaca ggccggggcg gcgcagcgca tgggcgctgg cagctctccg acctgtgcaa 2460 
aggtggtggc cccgacacga ttcgaacgtg cgacctgtcc cttaggaggg gaccgctcta 2520 
tccagctgag ctacggagcc atgaggccgg cgattctagc atccgctctc cgttcacggc 2580 
catcgcccgc agccgcagtt cacagtgcag ggcaaccgca gcaagccccc gccccgctgc 2640 
aaccctcgcg cccgcgcgca acgtgaccgg cgccgcggca ggcccggccc ccacggccac 2700 
tggcgccggt tccgcaccac gccaccggca acacgccccc agccctgccc aacgtggtgt 2760 
ttcagcgctc tgttaagatg gcatgcccac atgccacctc cccccggacg cgccgcgggt 2820 
gcgtgacctt ttcgtaacgt aatctggagt ttcc atg teg ttt gaa ctg etc aag 2875 
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Met Ser Phe Glu Leu Leu Lys 

1 5 

gcc tta ggg ctg gac gcc acc aat tec ggc acc tac ctg ggt gat gga 2923 
Ala Leu Gly Leu Asp Ala Thr Asn Ser Gly Thr Tyr Leu Gly Asp Gly 

10 15 20 

gaa tgg tec age get ace ggt gcc ggg ace ate age ccg cgc aac ecg 2971 
Glu Trp Ser Ser Ala Thr Gly Ala Gly Thr lie Ser Pro Arg Asn Pro 

25 30 35 

acc acc ggc gag gtc att gcc eag gte cag gee acc ace gag gcg gae 3019 
Thr Thr Gly Glu Val He Ala Gin Val Gin Ala Thr Thr Glu Ala Asp 
40 45 50 55 

tac gaa acc ate ctg gee cgc gee cag cag gee tte aag gtc tgg cgc 3067 
Tyr Glu Thr lie Leu Ala Arg Ala Gin Gin Ala Phe Lys Val Trp Arg 

60 65 70 

acc ace ccg gea ccg cgc cgc ggc gag gee ate cgc ctg tgt ggc gag 3115 
Thr Thr Pro Ala Pro Arg Arg Gly Glu Ala lie Arg Leu Cys Gly Glu 

75 80 85 

gee ctg cgc cgc cac aag gac gcg ctg ggt teg ctg gte gcg ctg gaa 3163 
Ala Leu Arg Arg His Lys Asp Ala Leu Gly Ser Leu Val Ala Leu Glu 

90 95 100 

atg ggc aag tec aag ccg gaa ggc gac ggc gaa gtc cag gaa atg ate 3211 
Met Gly Lys Ser Lys Pro Glu Gly Asp Gly Glu Val Gin Glu Met lie 

105 110 115 

gac ate gee gae ttt gcc gte ggc cag age cgc atg ctg tat ggc tac 3259 
Asp lie Ala Asp Phe Ala Val Gly Gin Ser Arg Met Leu Tyr Gly Tyr 
120 125 130 135 

acc atg cac age gag cgc cec ggc cac cgc atg tac gag eag tac cag 3307 
Thr Met His Ser Glu Arg Pro Gly His Arg Met Tyr Glu Gin Tyr Gin 
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3403 



3451 



3499 



3547 



140 145 150 

ccg ctg ggc ate gtc ggc ate ate teg gee tte aae tte ceg gte geg 3355 
pro Leu Gly He Val Gly He He Ser Ala Phe Asn Phe Pro Val Ala 

155 160 165 

gte tgg gee tgg aae age tte etg gee geg ate tgt ggt gat gte tge 
val Trp Ala Trp Asn Ser Phe Leu Ala Ala He Cys Gly Asp Val Cys 

170 175 
ate tgg aag ecg tee aae aag aee ceg etg aee geg ate geg tec atg 
He Trp Lys Pro Ser Asn Lys Thr Pro Leu Thr Ala lie Ala Ser Met 

185 190 
cge ate tgc aac gaa gca etg egc gaa ggc ggc tte eeg gae ate tte 
Arg He Cys Asn Glu Ala Leu Arg Glu Gly Gly Phe Pro Asp He Phe 
200 205 210 215 

tte etg ate aac gae gee ggc aee geg ttg teg gag aag ctg gte gag 
Phe Leu He Asn Asp Ala Gly Thr Ala Leu Ser Glu Lys Leu Val Glu 

220 225 230 

gae aag egc gtg ceg etg ate tee tte ace ggc teg ace cag gtc ggg 
ASP Lys Arg Val Pro Leu He Ser Phe Thr Gly Ser Thr Gin Val Gly 

235 240 245 

cge ate gtc aae cag aag gte gee gee cgc ctg ggc egc tgc etg etc 
Arg He Val Asn Gin Lys Val Ala Ala Arg Leu Gly Arg Cys Leu Leu 

250 255 260 

gag etg ggc gge aac aae geg ate ate etg gae gaa aee gee gae ctg 
Glu Leu Gly Gly Asn Asn Ala He He Leu Asp Glu Thr Ala Asp Leu 

265 270 275 

aag etg gee gtg ceg ggc ate gte tte ggc gee gtc gge aee gee ggc 
Lys Leu Ala Val Pro Gly He Val Phe Gly Ala Val Gly Thr Ala Gly 

285 290 295 



3595 



3643 



3691 



3739 



280 

cag cge tgc ace ace ace egc cge ctg ate gtg cac gaa teg ate tac 



3787 
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Gin Arg Cys Thr Thr Thr Arg Arg Leu He Val His Glu Ser lie Tyr 

300 305 310 

gac aac gtg ctg gcc acc ttg ate aag gcc tac aag cag gtc gaa ggc 
Asp Asn Val Leu Ala Thr Leu lie Lys Ala Tyr Lys Gin Val Glu Gly 

315 320 325 

aag ate ggc gat eeg etg gat gee gee aae ctg atg ggc ccg etc aac 
Lys He Gly Asp Pro Leu Asp Ala Ala Asn Leu Met Gly Pro Leu Asn 

330 335 340 

age cec gaa gcg gtg eag eag ttc etg gee teg ate gag aaa gee aag 
Ser Pro Glu Ala Val Gin Gin Phe Leu Ala Ser He Glu Lys Ala Lys 

345 350 355 

gee get ggc ggc ace gtt caa ace ggt ggt acc gcg ate gae cge ccg 
Ala Ala Gly Gly Thr Val Gin Thr Gly Gly Thr Ala He Asp Arg Pro 
360 365 370 375 

ggc aac ttc gtg ctg ccg gee ate gtc ace ggc ctg aag aae age gat 
Gly Asn Phe Val Leu Pro Ala He Val Thr Gly Leu Lys Asn Ser Asp 

380 385 390 

gag gtg gtc eag cac gag acc ttc gcc ccg ate ctg tac gta atg aag 
Glu Val Val Gin His Glu Thr Phe Ala Pro lie Leu Tyr Val Met Lys 

395 400 405 

tac tec acc etg gac gaa gcc ate gag atg eag aac ggc gtg ccg eag 
Tyr Ser Thr Leu Asp Glu Ala He Glu Met Gin Asn Gly Val Pro Gin 

410 415 420 

ggc ctg tec teg teg ate ttc acc acg aac etg aag gea gee gag aag 
Gly Leu Ser Ser Ser He Phe Thr Thr Asn Leu Lys Ala Ala Glu Lys 

425 430 435 

ttc ctg teg gcg gcc ggc age gac tgc ggc att gcc aae gtc aae ate 
Phe Leu Ser Ala Ala Gly Ser Asp Cys Gly He Ala Asn Val Asn He 
440 445 450 455 



3835 



3883 



3931 



3979 



4027 



4075 



4123 



4171 



4219 
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,gc act tec ggt gcc gag ate ggc ggc gcc ttc ggt ggc gag aag gaa 4267 
Gl, Thr Ser GU Ala Gl. He Gl, Gl, Ala Phe Gl, Glj Gl» Us Glu 

460 465 *™ 

acc ggc ggt ggc cgt gag tec ggc teg gat gcg tgg aag gtc tac atg 4315 
Thr Gl, Gl, Gl, Arg Glu Sar Gl, Ser Asp Ala Trp L,s Val Tyr Bet- 

476 480 485 

cge cge eag aee aac acc ate aac tac tec gae teg etg ccg etg gee 4363 
Arg Arg Gin Thr As- Thr He Asn Tyr Sar Asp Sar Lau Pro Lau Ala 

490 495 500 

cag ggc ate aag ttc gae etg taa gcegctcgcc aeggeccgcc ttecccggaa 4417 
Gin Gl, I la L,s Pha Asp Lea Stop 

505 610 
gcaggcegtg gctgttgeac cagceagagg agtgactgca tgactgcaat tgaatcgact 4477 
gccgcacgca ceaeeaaeae ttgegecatc etgtegctgg tactggeaet gctgggctgg 4537 
aatettttgc cggtgattgg ctttgtcggc gceatcatct gcggccgcat cgeccagcgc 4597 
eagctcaagc ageceggeaa taeccaggae ggteaeggcc tggcaaggge gggeatetgg 4657 
ateagttgga tcagcetgat cctggttgcg ctgetgateg gegtegtgat cecgtggttg 4717 
accgccccga tcacgateaa cetgcccgtt tceacetgae ceteetccct gccagtcgcc 4777 
catgegetga eaggceaacc cgtttcctge ctggaecaga ceatgctccc gecegaecat 4837 
ccggctccac categcecat tgceggcaec acaaeetega ecaatggcta tgcggtggcc 4897 
tcgctggtga tgggcatcct tggctggtcg atgatcecgc tgttgggeag catcggegce 4957 
atcgtgttcg ggcatctgge cegggegcag atecgtcgce agecccagea gggcgatgge 5017 
ctggeactgg ccgggctgat ectgggctgg atctegattg cgctgtggat cetcgggate 5077 
ctggegtttt tcetcttett tggcgggctg gecatgctgc teagectgaa egcctgaccc 5137 
gagccttgee gtatgtattc cetgetccgt ecegcectgt tctgeatgga tgcegagcgc 5197 
geccatggeg ccggcctgcg cgecetggat cttgcctacc geagcggtac getggggctg 5257 
ctggceagcc ggceagcaec gcttceaace cgcgcttteg gcctggaatt ccccaacccg 5317 
gtgggcctgg cggeeggcet ggacaagaac ggcgageata tcgatgcact gttcgegetg 5377 
ggctttgget atgtcgaaat cggcacggtg aceccgcgce cgcaggccgg caatecgcag 5437 
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ccacggctgt tccgcgtgcc cgagcacctg ggcgtgatca accgcatggg tttcaacaat 5497 

gccggcgtcg atgcgctggt ggccaatgtg cgcgcggcac ggcgtgaccg cggcatcctc 5557 

ggcatcaaca tcggcaagaa caaggacacc cccaacgagc tggcccatac cgattacctg 5617 

acctgcctgg aaaaggtgta cgcgctggcc gactacatca ccgtcaacat ctcctcgccc 5677 

aacaccgccg ggctgcgcga gctgcaggaa gaacaggccc tgcgcgagct ggtcagccgc 5737 

ctgcgcgagg gccaggaaac cctggccgca cgccatggca agcgggtgcc gatgctggtc 5797 

aaggtcgcgc cggacctgag cgatgccgat gtcgatgccg ccgcccgtgt gctggcagag 5857 

ctgcaggtgg acggggtgat cgccaccaac accaccatcg cgcgcgtggg catggaaaac 5917 

cacccactgg ccagcgaggc cggcggcctg tccggggcac cggtgatggc gcgctccacc 5977 

gcggtgctgc gccgcctgcg cacccggctg ccggagtcga tcccgctgat cggcgtcggc 6037 

ggcatctgtt ccggggctga tgcggcggcc aagatgagtg ccggcgcgac catggtgcag 6097 

ctctacagcg ggctggttta ccgcggcccg gcactggtcg gcgaatgcgt cgaatcgatc 6157 

cgccgccggc gcgaagcgcc ctccagcggg gtagcccatc tgtgagtacg ccgggctggc 6217 

agctgcacca cgatgtcgca ctgcaatcaa tgaacacctt cggggtagcg gccaccgcgc 6277 

cgcgcctgct gcgcgtgcac gacagccagg ccctgccggc ggcgctggcg cacccggaag 6337 

tagccggaca gccgttgatc 6357 
<210> 3 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> N-5K^T^ y ^@B^JW^*^e>LAPCR in vitro cloning KITlCiUfi?. 

n pcRif ipii^;t ^4oobp® i^asB^ij ^ ## ic l t 

<400> 3 

ttgatttgag cagattcgca ctgccattt 29 
<210> 4 
<211> 29 
<212> DNA 

<213> Artificial Sequence 



aiIE#¥ 11-3059924 



11-182362 



<220> 

<223> }i-^m7^^mUmmif^^Lk?CR in vitro cloning KUKJ^Vm^ 
<400> 4 

29 

aaggttttcg acaaagtgac catttccca 
<210> 5 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> gg^J*l:CD545^«i:2658^SCDPstI^fir^^n^nKpnI, SacIiC^^ 
<400> 5 

30 

ctggtaccgc tcgatccggc tctgcaccgt 
<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> I3^J^l:(7)545^»i:2658^«(7)PstIgm^^tl^tl,KpnK SacIlC^^ 

b fcfS^J 5: IC b T 
<400> 6 

30 

ctggagctca ggcaggtgcg ggccacgtgt 

mi] 

^ 1„t.e scans CD^M^C ^^1^3^ ^ ^^^^^^^^ 

, U-ylUm^^i^^ U->12feJ:t>'13li:/^:^^FpCF 7 0 4 ?:^ 
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[0 2] 

F^. lutescens (D^mi^O) V y 6 - T ^ J h 5 >X:7 a:^ --fe' ( 

LAT) m^^^-t^^-PT&^o wi 1 ditm^Mm. i s tttm— ^^*f^. 
2nd itmr^^mm. 3rd itm^^mmcDhATmii^^-r. 

[03] 

^^>«.^FpCF21 3{Cj:S^^^*;i/^^>^&S'&^«^M**0)>i^^^*>'V 

o 

, -eLTS ttt^N^y;i/^^>m^^%«<Z). 1st PCF213, 2nd 
P CP 2 1 3 feJ:tJf 3 r d p C F 2 1 3 li, ^4x^4x P C F 2 1 3 ^r^fT^II 
IIH^ itJf^H^M*©^**^©. Wild PCF213 ^<!;OT i 1 d 
pCF 7 0 4ti, ^tl-mpCF2 1 3fe<fctJfpCF 7 04 $:^-r-g>»^M^ 
1st pCF704fe<}:tJf2nd p C F 7 0 4 li, P 
CF7 0 4 $:Jt-r-5l|-fc«kyfm:n^M=»C^^«^®. ^?>t?lClst pCF 

1 1 llipCF 1 1 1 $:;S-tS^-'^M*l5<7)^«%®TLC4>'^*S*"efe^c 

[04] 

F^. lutescens IFO 3084 (pCF213) (0if», pCF 

2 13tmm) iB^Xf F_. lutescens IFO 3084 (pCF7 
04) m^. pCF 7 0 4 i;^^) cD^^6!l7&i7}N^i/*;i/^^>^<O^^M'l4^^ 

[05] 

pCF 2 1 3-r>i^- hMi^C!)J^Sg2^JlC«o'^BV>ffi$tlfeORFO#^^ 
[06] 

IIS6M20[)3 (6) iCiSltJ-SMo n o Q H R 5 / 5 v A^SlCcfcS^ffiM 
[07] 
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mmm2(02, (7) IC^l^S, LAT?SS®^$:'7;1^^^>'^4/2 OfcJ:t;i 
0/20tcMU Native PAGE (A) t3^t>- S D S - P A GE (B) 

[08] 

W § ffi jt* 65 L A T ?S ffi ^ -t ^ "7 ^ 2> o 
[09] 

^5g^^^^K-e,^^^^bfc F . 1 t e s c e n s I FO 3 0 84 
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